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P= —_ﬁ —25
p= "1
X %
OE == i éj—- =~
dr x ol &
e {OE_ . T2dn
“g X [ 4 x

Integrating  the  above QGuation on

both  sides




1

log § = ~log +hoge i log g =-alogn
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.i = V-—fdl-‘-c
i,
_i = A4+c
l Y=-xrycy i-—@
N W |

- The genoral glution is,

_‘ . |
| (y-cxe i‘)(grﬁ-cz):o.

E T T ey e

Sove : pA 5p4f=q.

Soln:

—_——
———

Given equation je
Pabpti=o — o
PQ_.QP "‘).P-Fé:o
RCPHZY=2(p-2)=p

(P-3)C P2V =5

el




M. Pagh . qUdl=3. 7
dy dy ‘
=2 = =
Je Ttk (4)r e
olg =2d% ‘ Glﬂ = 2dx .

Ir\{eg‘ra\%\'ng on both Sfdes,v

5:214{, HE= 3K+ 6

lg_zx :c] “g-‘gx :cq

The Sglution of @ is,

{ (Y-2%-¢)(y-3x-c) =o.

® | Sole : Pz*CCOSI-FSQCI)P+|:O

| Soln

Giiven equation ie
/7

2%
P - CCosx +secq) p 4 o Ay

p = (COS‘X-I—SQc,X_)iW

ec:():2

Nm
2

(cosy + f :
- Sece) £\ coery +Se2

TR X +2CosxSecy ~ Lt
23 B ——




e

- Ccosx +secx) %\ codly + 90y ~

N . :
2
(Cosx +g
’ e@x) + J( Cosy - Secz)
o S
om
= (Cos% 45001y 'y - (cosx- 39-61)
2
P . COSX +Secy + CoSX~Spcy oma(
2
ey CoSX +secy - Cage + secy
PL
B 'S ) e
e _ - 44
Ol-_g = (oS C{S et
. | dx :
I dy = socy d
— [ n
‘B_smx%\ b = \09*““(%+%)+C

The 'Solution of ® TS/

\ Cg.-smx-c)((g —103 tan C% +-§-)-c) -

e




|solve : pProypcoty =yt s

Soln :

Given equation IS,

P*+2yPcogx - y¥ =4 L .

Pl fc0s £V hcos™ + i

——

2

| p :’i —2Y ot £ ooy oy 1

2

Pe= ~ycotx t 3chgg(_21

P=~Ycotx + ycosecx .

ly d

= =~y (cott +cosoc ) . = _y(eoby -comery)
dx di. 4
%‘i_ =~ ( cot X +cosect) dx %q- = Ccasecx —cotx)d%

33 @sX | d
- AT o g dya o)~
u _(S‘Tnl S’mx)dl

—_—

A | +C0S X 2[1-_-. | -CosX
@H = Sint )Al (



log 4 = -log Ci4cos W+loge | logy =log Li~Cosx) +logc

| log y + log Q4cogy) = log ¢ legy - log Cl~Cogx) =logc

Y (L+cosy) = ¢ el i
: Cl-cosy
L[_EUHLOS‘I)]-C-‘-O Y- cll-tosy)=p . ’

The Solution s,

| ( Y lHtosu) —c) (y-¢ fl—Cos)()) -0 J




|Solve @ P2y TPLL-y)- X = p.
Sdn:

Given  eguation g,

PAg +PU-yy-xzp — @

‘-Cl‘g) % \)-?x..y')‘l
4

p <

~L X xx)

—
—

—

-y)+ Hlﬂz-‘-zxyruxy'
5 5

~-(x-y) = m
=4

—_—
—




=5
o 1 (1_:'9) t (x+y) |
| o, 29
“« - |9 “X+Y-x-
=AY +TAY P= —L—H
P= z l'y
%
= 24 p= 2L
2y 4
dy |
';l% =1 Bd"é P-ldx
%As-;o\)( 89. oz e
. == o 2
;E‘j: 1+C‘ -
]

--The Solution ee (© Is,

((3—1-0)(1“521) E9

Section - 4 - Problems -

O &dve  C3y3 XY pxy 4y ydx + °

(x3y3 =224 —xy 4y 2dy =0,



M =2 g 5 3 2y 4y

om

B 32 o
sy = AT WIT oy g

3 o
e 143 =yt CY 4+

: Al :hx\sﬂg _"312'52 T 20y 4

oxX
M 4 on

3y 2

Hence ' e given eguation s g 0N exaect .

|

! =

ML -Ny raly + 03 + %x%_ x% +xgyg +Y-1_q“—;ef,
|

23y 3 42 x*y?

| |

M')L—NB . 21239.()(3’; ==&
(=0 oF
4 @/\ |
| [ i(+1353) [132+23] EM] "
Pyl Gdrndp 1T gog) o '

(9t 1-( )+ (1
Cayn) L Cag) xa:;( clug) 4 d A) _
v

Ly & Oey)




| W

guet

2).

e clu/y) e S

'1/3

g TN )
£ 15-’—(13)’) J

teg (1)~ logeyy -
%5-l0315—i‘3—+og AR o

1(5-‘/15 +(03(‘%'13) E 4 ad
= gat"SE@%
Ly _|

+log ( V) =c ot
7 7y BT

Xy~ +rybg (Ye) = Clry) I

3 .
solve - 30\1-10[3 ’3125’2?2 dxzo.

(2%g +y tany) dx +(x2-xtan2y + Secy

Ydyzp.

1 Soln :

M= 2%y +y-tan y N =2 Xtan?y +se¢35

oM - 2')(.-!-(-3@,623 i
83 ' |

= 2
x-zx {ang

—

2x- (5eCy-1)

= 2%-Secly+l
3 5

M _ I

3Y 3

Hence @ s ex des




-. Solutton T, =L o

chl'( + fndy

— o
(Takins Y (Tevms mee
as constant ) Contalining

=) S (213+3.-tan3 )dl + S(Se(-gﬂ)dﬂ i

= y &

2 oy 4:\%{.&'1\3 +L Sec ytany + Y2 log Gecy+
\ t‘qng)zc/

Cz‘*e —imxs )cl,_ Flm%ﬂdg_o prp

soln
M= ke 2xmy2 N <= 2my

2M

= — UM oON -

[aM_ * a—"i]
3 L

BRence © ¢ not exact-

flom yule (3,

eM 9N = —4mry - Ymy
3y D% 3

= —8m’1.j _




Il = B>
N3y bx 2my*y

:"L*_.
I x

- The Integrating fador ig,

o LY ;
j Sourde = eg Z)i}
e

e—‘l[og'l

Blbs it

P * - ﬂi)oll 3 (Znydyj dy =o.

x3 y 5
Now ,
M= X 2my* N= 2my
" e
S S N _ -y
: x3 3% 2




7 =S
L | (X yz2) JSZ s (RS SR g

soln ;

C-yx)dy + (Y24 p2ga yfyl o

M= y>+x2yz Nz Y yy*
oM 25 SN -
= 5y 1oy S B A XL
3 Rty 1 J
|
Sl S
2y .8

Heng O s hnot exadt.

xi-y) dy +y2 i+ 22 dx =o.




" Cl4a2) £
S (=Y 1 o2 dx =0
s '

| LIRSS
_g+logg +f)L ="

S e O N YPE L B

—

LF given digfevential  equation i

n the foxm Lix,y, p) =0, then '§ canpgt

be vesolved inte ¥ Yoationg) ineay o chrg

oXs WL im0, W Mag be eithey Solved for
ORI
SeC ' 6.1 Tguationg

Qoly ,
able fy ;

SO Y PY=0 can be Pur g the £Tm

lSZF“‘/P)——\_\@




DHfeventiotin 9 Wertox
/

Z%‘: P = ¢c'z,f>,"%_§

:THIS_ Ts an eci,uatlon M the +ig
vaviableg p and Y - T*ms can LQ Tntegyate d
by ang of the _PQYQSOT.”S - Mothods . Hence

we get,

.\jJ(.ZIP7C):O ‘—-@ J

Eliminating p betweon  @,6., e 9et The

Splutions.
_\*7
Solve '1P2~23P % =o.
Soln

@iven ea,ua«tfonfg

1P 2yp+x = 0 — .
Solving - for "y, we. get,
2yp = TP+

’LF14’(L - N CF2+()
2p 31

H'.'J

_ (PR E Y
Vee s oD

e = e s S ......m..—mn:-r-mm-r—ul!ﬂ



PD.

B W R S — U,

: 7 ek (Pl+\) ¥ de

== e il

PR_

——

da.

iHforentlating - equation @ by ‘x| ’
get
. _P_CﬁPd‘P/A.L-(P%H)dP/&l ‘




AR Erﬁ'rm

PUt pP- cxin o,
LlCn)™- 2y c) +X =D
Yé 2Cx+x =g
X LA 2ycy-o
ok ST : 2yc

- The Solution of @ is

W = AP+, |

i i

SeC: 5.4 Equations Slvabe oy x .

et F(x.y,P)=0 be n this cace py ™ Hhe

dTFPeYenﬁaﬁng w1y,

'C’X:-L: ( ldf>

Tntgyvating  the above equation, we get,

I LP(._B/P/C):O‘-\-®

Eliminating P between ©,8 , we ger #he




| Solve © X =y?+iog P

|the Solufion of Iven  «uation

Soln:

——
[Eemm—

Given e“rwam ts'/
X =y 4| o_c] P e CD
disforentiating ewhon “ R

dx = 2y +-L Olp
oy Pia %o dy
1 =09 -L.'OIP-
PEF e dp
AP s 3 py 2 044
op Bey |
dy i

| This ¢ lineay i p, o get

§2ydy §2ydy
Pe = RN dy+c . ye'

PQHA = _S\veyzd\tj hE — 3.

glim‘nahhg P betweon D, @, we aot

Home Work Sumes -

o . 2
Y = CLtp2) L@ pluxyp sy’

@ XC4p?)= /




|

—

b1t cClairaut' s fprm

The eqlUation known as clafvaut's

s of the Jorm,

YR BY +F(PLJ““ o

A?#PerentfqﬁnS W-vt %,

2y dp (ool oL P
HZ_P_PHERJHFCP) T

3 dP oY ').olf’
= P+7L;& P T8

-dP b Al
ST () =n.
dx PEE 0

AP [y + frepT o,
dx

i—‘) 0o 5 dp=0 @(’corméan%)
L

ERrUtE P I @,

i UENC (L) J

%
- We have to veplace P in clairautlc

Squation by C- The othey facioy_




‘ | +_FIC P) =0 ‘\‘dken Q‘Qns uﬂ'm @ ﬁ
B ‘ STVQ

@ |

on eliminating ©of Ps A SOultion o |
But thic Solution i  hot theluded ?h'tt,e |
geneval  Slubion @ . Such A Solution as 1

’ ¢

1 X

is Called QAangulav Solution

OF SO\VQ'- y ‘:: (x-a) p _Pl

Giiven e
eéwahon @{

Y = (x-adp -p? _~ .
The eq,uﬁ’doﬁ © s ™ darvautie Foim,
\ = PX +£(p)
S put P2c in @,

Y= xp -ap —p*

Y=yxe-ae —ex

Y= (x-aje -c*




S @t Solve: y=oapx +y2p*.

~ Soln:

Given equation Te,
Yy =2p2 +3-7-p1 =

Let X=2% and y=y® ten

l‘Ax < id'l. dy - 236,‘3

= = é’)., = 28‘-'13 d
| i dx odx :SJ{ZSP

‘ = 2% ¢ +<:"~;.

. . 2 _ 2
he solution of @ IS " 4 = et

HOME WoYk Sum

. 2P _ G
® H”P1+ﬁ_f,o /@5_P1+P q
© PCY-POY PP 1

- e T

. ty-p2)(p)=P
- ©- S




| lof |
S b-2: Extended F1m Of Clafrau

| i 5
Concidey  the extended Horm of

clarrautls  equation,

4 = xFP)+6¢p) — O.

—

olT—Ffavenﬁah'n% @ Wt X We get,
?

| : : d 1, dp

| P= 1fepy GE +opy+diepy 3]

‘ = fipy + L x Flepr+8 )7 gﬁ

| A : A 1

b-f(p)=L xf'¢py +¢'CF)3Q-
T dx

B

f'¢p) L ¢'¢ep)

———

l' dp P ~ftp) P-fcp)

; % L xF'G) =y ¢'(P)A
‘ p P-+(p) P.-F-(p)
Thig is lineay in 1. and hence 8‘1\@8

i F(x, P,0) =p.

The eliminaton afP b Lhr e s @qmﬁ’”.‘

lc\nd © - give the Slutipn of O. |

L |




@ Save : Y=xp +1C‘+P2)yl.

n:

&

Given equation fs,
UE2p 4 x G ety A

differonsioss
(#@Ygﬁttahng 0 w'?'”CO"’-”,

dy _ otp no X
+x &8 4 Ci4p2 B4
e 2 SR vy glpcii
h d
2 P+zaf + Cl+p2)2 cxp dp
(tpye o .
Cltp2)2 4 o dp 4 2P dp _

© i G+p2)%2 dy T

CL+p2) + (X)(1+p2 o dp + % dp |

(1C1+P1)y2+1p') %\fi = ~(1+p%)

2 LU+ 157 dp

|
|
i — T e S
| s
Ll s @l b o -dx
(l_,.PZ)VQ. {+Pl p.&

_A_P. dP‘f'.___o



Thiegrating , we get,

_cl_P £ dp +J"__ o
Clp2)fa Pt

lc5 (P +\JTr—p2.)‘ "“;3[?'[03'( H—Pi) +[03 X :(,,3(,’.
I%CP; I;I—P’-) Clitp2). x -:vlogc-_

(p+ |+92)Cm)ci)_—,c

CPW2'+I'+P2)'JL;C_ — 0.

!E\?m?ha{t‘nﬁ S

1
!
1

'.'t%e Sol wtion .

e

i_HONQ, otk Sum

b@;t(ﬂ@;@,n 0,3 we Se’t/

O - 5 = o +p2g
@ - xp* -2yp+hx =0 .

@ Ly+p1)® =py2




A

ok

(
SeC :7.1 Equations that do hot contary egplicily

S‘u.p|;OSe an eq,mLa‘cton 18 of the fovm
£ 04, by =0 — L 01"
LE this  Ts  SoNable Ry P‘, ",tfhen P= & y) add
henco 1t Ts "lrnmai'iqtgltg 'Tntegmble. Iro 1o
Sdvable for ¢, go P'that | Y= 0Cp), then he

me-thoel O»F‘I SeC 63 fS QPM{E’A :

SeC 1.2 equations that do hot ContCerLSIEIP\Td'HI;‘
J — DI

et the equation be,

CCTL Py =0 — .
I this sSduable ®r p, So tat P=dc),
WL G ch’xect[ﬂ Thtegmble- I+ o T8 Slvapie

Sor ., the Mmethod OF Sec 54 is appied.

Soc 1.3 % Equationg - homogeneous 't and Y .

Let 'dfle, Q,WU-QHO{\ bQ/
(€4 %/ P) =gfs (U
Lf thig Solvable ®& f. then P= F(Y4y and

s "immecV‘iaJcel\Lg htegrable .




FIJD O is solvable fov }% be“ﬁ«a{-.,

y=xXFCp) rthen we P*?"ee& as n &‘-6-2_:
differentlating W Y-+ ‘%', We got

d |
p=FEpY X e (i SE

dy _ F'Ch dp

N —

% b~ FCp)

This ig '\’n{gg'rable and  elinate ofF b.
betuwwen s equation and @ IS the
Yeq Uived  olution.’

| Solve : x2- |4p2

Soin ¢
The Qivon equation s,
X2 = ) +p2 —In
= tipt — @
heve y ig explicitly algop .

oh-WOan:ﬁQHhﬂ @ co-r -to -y

dx
dy

r We 3€£/ ‘

= B e dp
5 = & Cl4p2y ,2P-ag




g -—P—- d'f—
. & P \L:;n y
P_lcip:cig.
mp

Integrating  on  beth sidos, we get

fdy= [ Py,

(P25
USRG = ijl—c{P*S..f‘.d
‘(PQ—H 9] &

= —L—C P‘JHPD" -'!-S'IYIH-IP) = SYYI"\_‘P.

g - 3 C Pliapz = sinhlp y

fECle © 19P2 +pC3x-292) bagin ol

Soln ¢

——

Giiven equation 18,
‘13p1+PC'3lQ" 152)—-61g =0
il ac 15 homogqneousr in X eand Y and

splvable For p.




- ey

.9
B et vyl

P = "291)2—(4)(7.9)(_,6@

21y

U

— (31 S
\‘

ng

(e \)\
_ —C3x %)+ qxu+u3u+ux,31

—

21
~(37* ~242\ 3 (G aga) 2

Q.)(B

(!

—_
-—

_~ (1312-9_3?-) + Cgl?'-l—igl)

\
2'18

P = ‘3)(9‘+231+312+2 L =372 2
—et e TR s e
\3 D_’X_j

I
N
o
|
I
~

=
]

R [
e
{
|
(0N}
<




© The Solukon is

7

(8—(_17')(,324_219._(_) =0

o= degraige | g3
legy —log 2* = log t YA
g+ .
log (—8—) =logc | ye2e? =
e
% ¢
y = cx?®

| Solve 2 P2y apexyy ~y -

Soln:
| Glven equation fgs,

PRy +PCL-y) -1 =o.

gt =(E-uy s \(T—L_B)Q. "L*xl-l)‘xy

2y
_ ~(xy) im
— N
e

_ Yyt X 4y2tayy

4




B 258 t\](ﬂg)"
*4

\

P = —{-y) = ()
i 2.5 j

BT e (1)

4 2y
= '_7—484")(.-1-3 ; “'X—%S_x__g
15 e
. =&
EE= Ume - T i
2y < 9_3
d
;F‘(i_ | _1/8
| %\3 L &
i : ‘dl“ 3
|
dy -
( G e Ydy = -zdy
| Y=x+c¢
! : 4 82/9__ o~ l‘Q/Q_ + C/l
81+x9. =C

* The Solution s,

C{=-E) Cgm
\

MIHMM'I_HH-” e




|8olve : y* = 1 +pZ

Soln -

Given equofion g,

LR o)
o\?’?fevo_n«ﬁa‘ctna equation @ w-v-to ‘%',

dy _ h

-—% —i-_[:‘)_—tl’f'Pl) lp.ij_g
-

P iml dr

d‘l:i ﬂ)—
(+p%

I?ntegvaﬁhg on  both Sl'des,

28— cosh PR

/
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